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(54) NUMERICAL CONTROLLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
numerical controller having a stored stroke 
check function on a virtual machine coordinate. 
SOLUTION: This numerical controller is provided 
with a virtual coordinate control condition 
setting area 907 for setting and holding the 
angle of rotation between a real machine 
coordinate and a virtual machine coordinate, 
shift amounts between the real machine 
coordinate and the virtual machine coordinate, 
and a condition for switching the real machine 
coordinate and the virtual machine coordinate, a 
virtual coordinate control switching judging 
means 901 for checking the switching condition 
of the real machine coordinate and the virtual 
machine coordinate based on the contents set 
in the virtual coordinate control condition setting area, and a virtual coordinate 
converting means 902 for executing coordinate conversion between the real 
machine coordinate and the virtual machine coordinate based on the contents set 
in the virtual coordinate control condition setting area. 
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mnmmm t immmmm tiw^mtt fe»co*fr* 

t zffiz-Kz k zmkk^&mfmwmw, 

m&k zmttzz t wmt-tsmsm i iztmmm 

i a wrnxm 2 (cfE»<^K«MflssK. 
[ it *ii4 ] immmmm±.^mnmmmm^mM 

set «m*JH 1 ~i**PH 3 ^Mn*HciaK<7)i5cffl$iJ 

mmm&m:m*.iz.c\k tmkk-rhm&LA tfz 
mmm 5 ^zmm^mmmmmm. 

*\ ummmmm±commmizm-him^m^. l , 

®Lk ■tnt$sm 1 - 6 <omKMzimcr>mmmm.u» 

[000 1 ] 

0 mzfsmmmm^Tcommijmmx'mrp zto: ^ 

4 ^^»CMSHBt«»!l«Rltt=W^-S COT* 
4. 

[0002] 

SniTu A5 A fc*-Jv »«M1»KUfi£ISfT L . IS 



[0003] mi 3{±eaa«o»ffi»Jiw^s^ ^sspr 
a «y 9 ®Th 5. 101 mm.mwm.*m lt & a 
mmmmm io3t, wmmsb io4t. mnmmm 

#*Ml06fc. PLCWl05t, NCffflM 
1 8 Oh. -r-^AtiJ^iaKl 20t, 1 07 

t , -^IftJggP 1 0 8 k . HM^agP 1 0 9 t 

t«iR3*iTv^4. ttz, mmimmi o ha a- 

?AliiJl®&l 2 0£^AA f-*Ilii2 0U 
[0004] 10 2(iJC7n7'7A?J, 0 , A-7A 

10 7 IztmZtlZ, . SUlAc? A5 A 1 0 2 SrlslftAS 
Bffcrti. ^t'JlOTKiyn y^t^JniTnA? 
A 1 0 2asi?E^ft£;fu SIW^SSBl 0 3f#^^W$ 
ftS . 1 An - y ^ttfclWf Sfuten— Fii . MtaUSlff 
10 4(Cjg§tl. R3-Hfcftl\ lAn-y^tt^Mra 

18 0il NC«fc*fLT. MH-r— ^fcft-ofcfflKfc 

[00 0 5] lf-jJ«MBSIB2 0 1 (A if-iJfcE-:? 2 
0 2 ft. tftmS2 0 5&$><7WSt7 4 — 

NC(ft2 0 4SriEKrrSo 
[0006] 4feHRfc»«M«®irctt, rnA5A 
illSIfiti^If^ft'.tv^. @1 4M^-f J; -3 
S3. G3- H h LTG 6 8 (^e— ^;PA'— 9, 
MtQ 6 9 ) Srffl^ ffiScOHtettJ^^ffig ( a , /3 ) 

mmth* ^mm^m^MLmozkizii-ox. mi 

Hf, «WR^UTIllKLfc*afc:»S»tSr?S«*ai 

A 5 A ft f^{£ t . *T a A 5 A JSM SHEffi^ tiotHI 
tef't ■ ESK^KSrfgS-f-S £ k l/Zi. *) . ffSWWS- 

[0007] 

mmmwiz&^xn. mi 5iz^-t£o%mm mmo 

vxzkfrfaRVYMXfaizmmm&y-jmHwti 
iz. v-^comm^zmmmzQM-ti, ± a taxitwA 

KM) SMflW-**^, 3H?S*t)t'y-;l^)»W6rm* 
[00 08] £tz. 5r^I/-^^M«f^tf3^(J 
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[0009] 4fc. t&fecotcoy:. £SRttUiftd>&<E&[ 
[0010] 4fc, 2 02 cOHUkjIJKIcPJI 

Rtffo&tztb. i«KifjaK*fii"rir— ^20 

<rft.fi. ^9*— 08*0^* U 107 {=» 

xm, mYMco? 7>y°m&*7jkLx^'>& . m-ox. e 

. ^x«itf>if*J:tf> ? 5 ^7aLK(±!MBa«fc 

iz x -5 t i jatfcsr . z\(Dtznb. mmmiamn e ^rm 

[0011]4fc,Hl5 t^J: a &£SNtMi£iLh 
f <OMP#M*gf MfFSftf V>4«Mf li, ti35ffiM£ 
liW h7- hn-^f 1 7^11 (CNCt 

sW&StSr* {K®fiS«IlfLhf <0X 17-KXln 

[0012] Mfcifc. 0 1 5 t^-T J: 3 SrfK&ttHS^ 
miiT-copJ WmrffiT-»^^ ftT v * £ (g«f (±. M*. 

-^{iX«^2ri6^LT^|,ot 9f^S ) ft. H 
WW&iLLT'liXtt, Yttj&^Baw-Sfc*. xtt. y«i 
«OWBf»tf>e#3&* t i> iz O N t X L 4 3 . fl|r> T . xftt 

&«Tmsm'mttw%Lxnfc*ir>*. & «t ? ^7n 

^5A3^PLC0||l 0 5fcl«»3£4:fVCVvfc*£, « 

[0013] *$&mt±Mcr>£ o%mm*Mm~?&tiib 
lZ%Ztl£ii>CDX\ U— * jMUnlT O^AS; 
«t7 AftfliUlMaB^StfclBJW- ££WSr < , 

^fiftffS-lt^^ll^Wffi^fUf^S^S^SK^ 
[0014] 



m^Mxmmsmimm-t --tit mit -r ■§> . 

[0015] 4Jt*^BJ(± ««WMIX<?)7 5 >-7° 
38*6* , HMsffiM±^ ? 5 y7lK £ 0 /Jn § < * o X 

[0016] *fc*»IBtt ^SMSMffiiUiT ^ox VT 

[00 17]l(:i!t, ^fSsjii fMilW«I±f « 

swttWHWftRff s ftx v ^ Mmco p l c m% t . mm 
plc m% t coimitzmh ; t & -ss«sijt«iKM 

[00 18] 

x\ mmmmm^zM^-^mmmmmm^mmnm. mm 

mm^ o Tizi&fezixtzfomzm^xmfflmmmt 

mm t tm^mmm^itmmm&m tttrntz, 
t«f 

[0019] *«HB(ctsttftJWfflWWili»i, * 

z. mmismxr ^y? izmz&t-hfzwmwmmz 
rnmizm^-thimmmA^y^m^^b imtz t 

[00 2 1 ] *S6HBtc:ti{tSft«#JffllSS(i, M 

mmmm- x •/ ii & «, cot-* •§> . 
[0022] *SKBtti{t5»«»jffliiga(i. ttr 

IEMffiStI$OPWfI«{^x -y 7^g^ . filllil 

[00 23] ifc, 3|c^H8CtJ{tSa«[*JfflISiB{i. » 
l6tt^tf)fI«4^MSSEfS«t--S»S»««Majg«^e^ 
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[0 0 24] ^WlZ&if&mm.fflWMWte. P 

l c m»ip$> a* 4 fcii plc mfis^aj^-rsft^^ . 
^•c fi-^-w a* * fc u ai tjms-t & mmmmmmnmx 

[0025] 

mmm 1 £H 1 hii 2 »trw-4 . h 1 ii 
So *»ai<?)iiiii 01 3tc*-rta!*<7)yn 

v^It J£<R LT , «r^agP 1 0 4 , {KSgKIBIfll 
m9kZ&S£&9t9 0 1b. fi33m®m&k9 0 2 

k . mMssmmmteMtf-x. v ?#S9 0 3 1 . 

«ia*K9 0 5 1 3&*fMhl5*fCtJ 0 . 4 fcMWWMS* 

10 6C, fMffiStI$iJMi$M£ft^K9 0 8 
«ffi»SiJ«i*tJKAaj*S^a#S9 0 9 kiffltRZti 

9 0 7 t {MfflUSI^y ? 9 1 1 t ^'ftJnSn-Tfe *) , 

it 4 fcBH^agp 10 9C, tiasffift* -7 y 

a 9 i 2 iWttms *ut ^ t mmx-fo ft . srts, mie^s- 

t «> wm&Mx-mw LKi>?>kmti>(vzmL 

[0026] mzisMmmmmcDmm^mmiz^^ 

X. Il^yny^Ii:, @2««USS$MOilif& ; £ 

- k tzmtiim k.m3 nwmmjm t mmmmm 
mmmmcoxhT- wio-^ u 5 -y Mraiii: . a 

[0027] H7C07n— f-^r— htfeV^T, Xf 77' 

i -m. p l c mes 1 o 5 1 m«Mffl3#&n£ 1 0 6 

t Wft t l J910C, PLC [UBS 105 m%Mm§: 
@4 fcjjrT J; 3 «H»m# 1 , M«3#2 . At—* 

ft. 

[0028] UraeMfHi? 1 14, U 3WE (.X* 'J 1 

0 7 tisfi^^iDxra^^A^tft.J: ft nmm 

SfiSr ^KSfS*^ffl«fSJSM*^MtiT-Kl^§ tfft 
frftW-X^U 9 1 0{zm»hfltzf—y'JVO^^'y blZ 

mm=e- f i*m 9 i f ^kjbit- 

STOW 4 jMEffliffi&fll'CIM flW ft *» * SW> 4 . M x. 
Hf . b">y htim& r 0 j ?)B#(4MgMSSL b'-y hfffg 
# r 1 j OB#{ifMH«*fit Lfc*£\ H2 0)IRi£ft 



[0029] ^yF/i^w-fftfiw. 
ttjorsb*. fio^ a»« hi 5&Ffriott3XiSk 

timM-t&QMitzv-tvz&mz-t&zktfX'Z^. 

fe-oXZcok^liZ. XiU— ;m^y 1 <7)fi^-£rS 

AIM, «a£«3®^ffis_h-ci&^r fcj&fiirigfc: 

=5:ft<, £jt„ liW/t yft^^ff 3 t-b'xxyy 

s±T"t&^Liti^-x (Mi.ifHi square, y- 

fcV^-X) *i'$>ft s ta!-5TC:<7)i:^i4. mWnxyf- 

fyy^ffo-if-t'^xy s; - r^f 4^ n y h ;u 2 soft^- 
[0030] m^mmmmcDk o irn/^i 

SrfiS-Tft^^fto H4c^ffiiJffllfi-9-2{4, mfacOT 

s-r-i. . plc 1 0 5t 1 0 6 
<nm%x*:V 9 1 otem-feZiiteft^*. PLcnif#i 

0 5immmmwma 1 0 6 nzm$m***y+i> 
zbiz£~?x. mwfflmm^tmtfc 1 0 6 tasit-ft 
*i\ A^-^xa4««$y«fi-f-^aspi 0 

6*9i»I&jE»KSftft('«:3& i if'3s&>t-fe>y h^S. IE 
ittcSttft ft » o (4 ( x 9 - o 

ft. «itT, MWf^2T-#ftL^^^#-5f£ffl*nL 
tzMS, X-r— ?XC(JX5- ^Xlft-Tft r 1 j Sr. x 
5-SHt(±. 3figE#^«^PiE*»*^S r 8j *i-fe 

0 1 co«*sbcox7— Ha (ias^:-f ) -e 

«F*J^£^-tftii:tt 0, 7n/57*^«x5- 
£1KE-rft . 

[ 0 0 3 1 ] 03 {4. H4?)fK®JlfWg(!il 1 h 
MKXft^^ha; 1 2 0. 0 0 Omm, H4C01ESJS 
WM^m2m>-y MCYiy7 M; 60. 0 0 0m 

4 5' ^ISSL^«^fe«WJSM^t^«SJiS^ 

mmwMmm lt^M, fiseues^es 2#y7h 

45° WHlI"5fclin6S-fr, Ete§^XfS77[Bltl 2 
0. 0 0 0mm. ±fz, MffcZHfz YWjJftlZ 6 0 . 0 

SfLft» 
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[0032] jjLh, mmmfflmmwrnft^m o s 

fi, PLC[U££1 0 5K« ±3*<7)ffifg?r^^ U 1 0 7 
^^HmSW^fflSSJ: U T 9 0 7 fctr. * 

msmsmtm 11^711, <sm£«*r*s& 2 w ^ 7 

[0 0 33] ^;X7--y7°2T1i:. 116 tc^f «fc 3 fc, 

^afio8i>3Jttuio7 commmfflM&tt-mfe^ 

UT9 0 7 tc^fftfMi LT ii < . SWtt^TimitroV) 

fc, HYWtOC^JlfMfli;. HY|i<7)D,^<7)ilfSlIi: 

[ 0 0 3 4 ] ifc, ffiH«MJ*««^«jW^r«jfflJ«(D 

Xr = (Xv-Xs) Xcostf- 
Yr = (Xv-Xs) Xs in^l 

ZZ\X\ Xr, Yr(4p?«tf*!SeM£, Xv, YvJ4f£ 

[0 0 3 6] 3;tH8»7n-f+-h*ioT > 9Ki 
MM^&timttSflloffl 0 »*. , ? 5 y7°MJg, fM 

^t^tS, Xf'/71 IT, PLCHK10 

5^W$[JWf-^MHgPl 0 6(CjfK^e-KfI-*§-£A7J 
-f* fc , MWJWi^MSSP 1 0 6 OflftS&fltlMtfflBIZ 

atas¥«9 os^^asjswwuwjoiftifee^ag 0 1 

[0037] mf771 2T14, ftfifflKHWH 0 

Xv=XrXcos<9 + YrXs i 
Yv=XrXs i n^-YrXco 

£it, Xr, Yr(±HaMM®fi*, Xv, Yvl« 

ifc, Xs{±{KKMS*t«ffilW^7bS, Ysii 

*Rss<i*a9 0 2tt, ttmt^xv, Yvzmmmm 

% r >>?9 1 lC-bv M"£. 
[ 0 0 3 9 ] , «£KH 1 5 tC/jrfJ: 3 *#BR<oy 

11^711, ti&U£flBf£# 2 

tftj&r. 'J 7* 9 0 7 Iz^tbWZ &£tiX^Z> fiff/r® 



14, MSWJSS±c0Xfif0a*«ilgfii, fiSffiffi 

m«±o x no b ^oj*fifi t , wBmstmwikcQYm 
co c *offi»ffi t , m®!mmm±.<?> y»o d ^ossi 

l&W^tf)ffl«t© t #M2r -6 * L T h h t&> , 

t T fS & tph Xfo & . 
[00 3 5] fS®Jffi»$lJfflISt!j««^x >y ?#»9 0 3 

{4 , x 7- -/ r i -esse $ ftfc {sm£8*r#!£& 11^71 

ffi&st ( 1 ) KJ:r>TIS««llSiK3e8W-6. $r£#T 

( Yv-Ys ) X s i n& 
( Yv-Ys ) x c o s 0 

(3ftl) 

BUPJse^g^ 0 1 AifiSBMBMWSfeffSSxur 9 0 
7 tKS S fL^jlte^e - H ft-^t*f JiB-T l.f- 7'Vl- ( H 
2«f-7» Sr#BS,L, iO-f- 77P«|*i§i:^ffiJS 

WMwmm&¥®.9 0 8^^a*n$jfx^A7jft^t * 

Sft, JOG, yNyh'/HOMil^Oll^'ATJStlT 
S^Stt-f-S r 1 J jfi^RSS^LTV^Jtft, {5»JSSS 

Bt#S9 0 2 ciiiiii^fSllii^i*' 

[0038] ftCXf -y7° 1 3t, ««MS^Jt^K9 

i(W«*fMWEx UT 9 0 7fi0flMB(=»^SiC ( 2 ) t 

n(9 + Xs 
s e + Ys 

(3C2) 

S3Eift#S9 0 2 {4, %<D?m%ixhJLmzft)xiLtzU 

mmmnmm 1 h*, {KK^s*f«m 2#y7i 

[0040] mzx^f 77 1 4tl±, BH«UI3& i o 9 

o«®jffis^-7y^^^9 12^, wmmgtX^y 
99ii cDimmwm^mzmmmmmw 1 o 1 oh® 

tc^-TS. W*>, H5 (a) t^-Tiot, c^^> 

^ ] mmfrmmmmmmfr t> wsmsmnrnzw o 

M^(4, aOfiflWK-H'f' (H«««itt-C* 
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izVWMt&t. @5 (b) £jjrTJ:3(c, 

SSMHftffiattfX r : 3 0 . 0 0 0 mm. Y r : 3 0 . 0 
OOmmT^-C, tiffllINUfifePXM|S'7 hM. : 1 2 
0. 000mm. Yly7M: 6 0. 000mm. 0 

tfctt^ffifflWffllffiii:. Xv: 162. 426. Y 
v:60. OOOt^rO,H5(A) UStiot, 

VXr=VvXsin (-<9 + r) 
VYr=VvXcos (-0+r) 



ZZX\ VXr. VYr(iiet8tftffiS±"COXtt. YffiO 
JffiffEH£*3K£^l/0>&. r\±m<7MW)JT$\cr> 

wsmtmm&t* (- 0 yi * t -r 

[0042] ifct^-r 7716 tli. MSUSg&W? 5 
>-T3SJS«M#S9 0 5£\ Xfy/l 5T'ftft§^ 

SSS±T-c0^9>-ra« (^9;*— *Rjg»l 0 8 J; 

Dissg^fL^^u 1 0 7i,zimztitz7 7>y°m&) t 

Xf771 8l3}ttf 0 

[00431 777717 T'tt. feUffiSMfflJ? 5 >T 

o 5^ms:$^iiti«jffi«±T^jiJ8 

Sr y * 9 ;< - * "CSS § ^IliliiW ?7>71 

tzmmvcomzis., 9 => yy-mmznttzW)? 5 >7 
sme/ ? 5 yrsajg t jHi /s wotts § tLtzmmmmm 

±T«03atKOJt4s**r S £ t ± ->T ? 5 V7°HJK£ 

Mz-fzmimcomnmmzimL. mmmmi 0 4t 

[0 044] HI 6{C^UTl^t^i; -5 

1 0 if, ±.mcom K>mmmmm±^mmz^m lx ^& 
cox- 7 ?>7°m&*F &±x-mm^& z. t & 

[0045] mzXr- 7718 Tli . MIBRSlff 1 0 4 

£> 1 £mmai3Mh<tt(vmbm4t < f 

¥S9 0 3MSffl««ilS±^^«©llJfl^ ( F A t ) 

xw. Yiio«MJ*fa«^ifEL. m.mmmmm±x-^ 
mztitzmbwmmmm t nmmmw±.x-%.mz titz& 

W/mWiBM*** 4lT. HK«I±^ff 



[004 1 ] ^tCXr- 77 1 5t!itoI7n77A 1 0 

omt¥'J5E^S9 o i iiYLxiEmmmmm^yyym 

B3m&$k9 0 5tzM3Stt&. ifcfc, {^IMSM?^ 
y7l«»S9 0 5#. flffifjtmil 0 3T'#W£ 

6(=jjrrESri*i<^E»tff -S^tli, ( 3 ) 



(3«3) 

»*« , {ssLKWtamnMRWf - x ? #s 9 0 3 # . 
aeaaiKieiLh^xis, Ytt^ffi«^fi^^wss 

±tCMiB<505e ( 1 ) Srffi-oT. Sllli8tffiflM£fttrr 
*l/C *-$\ HWS®±-C-€SS 

U 4fc. ^i6tt^ri!iffi^WC#>^.ii'Xx7Tl 9t 

[0046] #iWi^i&#l«mftT'*ix(f . mz 

im§Mmmm±xmM ztuzmmsswrnx z f - x -y ? 

«S6fH«^ x7?¥S9 0 3 j&^'X x >y 7 2 T^SStSS® 

m^^m^ntzmmmmm±x-^.m^fitzwmnMm 
mmm-t^i-x. -y ^ l. ff»tt«r«jii«^^hT*^{f 

H«tCX7 i -y71 9 (cat*. ^»f^^+±LTT5- 
[0047] &±cr)+x.v?l l Z£-oX. Wb\,Z7ktfflg, 

mMmm±x'm.m^titzwmm^mmmt , mmmmm 
ix'gMztifzftmm^mwMt co^mmm (and* 

(ORf«) Tt>, T)V-d^XM.^thc\b{Zi.-oX 

[0048] 4?^. mTlB^^Tii; SlXlftiOB *coffi 
Sttt. StXWcDA^cDJSMfli: . HYficDC^OJffiM 
fit . ^Y$fi^D icr,«Iflt ^^^S Z\blzX D , 

ffi^±OXtttf0aA^SSMk . fMffi««^S±^Xft 
CO b ^iOffiSffli: . <R3©t8W^R±<0 Ytt« c jAOAfll 
fflt. «aWWl!SiLh«Yi6^djS^iffiil«fc£ffiS&t 

«0AND««4fct4ORfR«*-f-xy^-r4£f:fcJ: 
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mm^zmtt (fcn<7)MMTaTMmtm-&) x° 

[ 0 0 4 9 ] Jfct. Me AN D«*7WI#*BH(rC£* 
0<7)X hT-Wln-7 >J 5 -y MffiHHfctt-aTfKB 

coHfiStdktJS LT JfV ^X h & frb Xfo 5 o 
[0 0 5 0] X-r-yTSiilBiEcOXx-yTl tn 

im^hhittowm^WTh. x-T774-m, g 

S0fcftJ£=4 5° T\ #ffllll^'lll 0 

itr) , J: -5 fcjaw-* . SSY*taB|6t*i.4i: 

(a) Y<® (-8 ) : Iffil?- 

(b) CD(-8)g Y < © : X > Y + 
28. 284 (20Xf 2) <7)B#X5 — 

(c) ®^Y<® :X > 35. 0 

(d) ® S Y < ©(20) : X > -Y + 
4 2. 426 (30 xA2 ) *X5- 

(E) © (20) S Y : ffSfcX^- 

( f ) Y<© (-8) : SB#X9- 

(g) ©(-8)^ Y < © : X < -Y 
1 0.00 0«I7- 

(h) © Y < G> : X < - 1 
0.0 0 0t08$X7- 

(i) © S Y < ®(20) :X<Y 
20. 0 0 0t0B#X7- 

( j ) © ( 2 0 ) S Y : 

[oosi] ffiffijffissi«aaBiis«f-i 7?#fi9 o 3 
t±ii0BM«isiLh<^(?sBf«»^ ( f a t ) simmta 
sio4KJx#l. ?^«ffi*s^s±oxti. yw 

^«<lflffi£ftffU ttflNAl»£±&<tti£ ( 1 ) * 
(a) - ( j ) tftALT, 

TOHttw-^swj&r*. mut. wtnmmmm-kcox 

«k YW«0t8WSSffl!&* (2 8, 0 ) : t&&X08m 
t^(FAt) ftafltNtffilltitt< (29, 0 ) : f 



(20. 506, 20. 506) fc^S . i 
•f , £Xtt<3|§^0J2LbT*5tf»6, a* (e) 

^4Nc«iffl«»i8 0fcffl:frtrt\ r^-AMa-f 

S. T5-AMil(i:mrMOXT-'yr2 0«T5-AMiI 
t IBI tT" J> § . &;BMiEIOTf(iSi«IS««i: MS«t5» 
ST'Ie « $ ft^BVM iTOftHa (AND® 

m {z^x^^-y^m^mmhtzifi. 

(ORIS) TfcBto£jaW-4£fcfc±o-tH«fc* 

[00 52] &fcflt»ffiilW«*<3P LC«-f««fc-3 
V^TEl 1OT1 2*fflWCKi5H-*. Hi lfcMKH 
MSfiJfP^o PLC fiftem 9 ftv vt Sfc L Jt & 

mthtf. plc nis# 105 izit xmcr>&cr>$mm*m 

fc, PLC0K1 0 5*^<7)A73fi-f-Cfe-l.^-^7 

f-)«Hraa2 o i (^MLTicffifijw^a i o i m- 

[00 53 ] ^tcKf^t^V'Tia 1 2t07n-^-b 
Am^«^»l^S9 0 9£\ «SS$lJfP-tHDMi.W 

s#S9 o i izttLxffl§.mmM\ffl*fr¥ofr*ffl^ 
Mffl^s$ijfflnajD«x¥'JS¥g9o i 

fflMM»+73rV ^ fc ^ a JCS* 1 * -5 Xf 773 
4(C3fttt. Xf773 4T1±MSJ*SSfJ«*tJSt:Am7Jft 
WS*R9 0 9 li«ra*tf WMfPft^-»l 
gp 1 0 6 aWMfo P L c fi#?Pl Srfl d . M«)S^$iJffli 

[0054]Xf'/73 2-C-ti. fl»Ji.{f , flDiro^ 

eon/mm lx ^cox\ immwrnw® <o mtm^ 

S9 0ii^iix«, Yfi«¥i»HfB^MiSS$iJ« 
WJEAm7ift-^»l^g9 0 9(cA7J$ns . ^cfeU 

*fMS5gx U T 9 0 7 ^^fiSBLSflttlHimH ( Wx. if 

nx$fi, HYD ^^5eL, tmwmm o 3<z) 
[0055] mzxr- 773 3m W8mwmm& 

Am7J«^MiI¥f5 9 0 9 »f 773 2 V , fl^^U) 

g^S9 o i ^ffsmmm^mmmimm 

(MiifMxm. HYli) Tfto^*^-. plc0|E§i 
xti, YW < 7)B»i&4'fl^-+ * 
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[0056] 4^, MtimwoftLm^r mzMMzt 

t>xj}Hixht, mammm*. wsmmm^-c^ 

mA&tummm^®. 909 tmxmizn lxmw. 0 ^ 
Ls-^fcflaMWMfwosuttse^Rg 01, nc?* 

M«W1 8 0at^-r-^Aaj*iaill 2 OZftLXV-- 
[00 57] 

c^tt&^-OKfl: § v ^ mmx , mm § v- 
fucojf^^^^zxmiz^h^tt ; & SOT 

[0 0 58] 4fc»!Ht:J:fur, Sllilfr^SSI 

[0059] *fc5MHfcj:*ur. iKmmmmm±<7)77 
*s ? ^ y/M t m tmrnx-mn-th z t & . 

[0060] *fc«njjfc ±*tff , MSMJSSLh-Cix 

[oo6i]S{:*!t, wmzxtm. iKmmmm.m± 
x'nmmtimmx'Mft ztix^z mmco p l c mss t , 

men p l c ®s& t agents @s ; t § . 

[HMOffim^l^] 

[Hi] *^H<oSafc<^BJB 1 fc«*> * {RSMSWfil 

[ in 2 ] T&tmt&mwjm 1 c«*> •§> {ssmshiw 



[04 ] 43HH?£!St£>Jg|B 1 £ftb£ti(&BMMfll 

[05] ^wMcommmm 1 ^smnHfli 
'vw o /£ # o# ^ >• ^n^^-^-f 0r 

[06] ^mnnmmcomm 1 {5Su*s$ij» 
«xh7-FxiD-?'js7f ( mew ) awBTc- 

[07] ^wmnm^mm 1 

[08] *micommcD&m 1 1«*>* ^m&w 

[09] *wne)mmcDBn nzmt>h mmmmmm 

[010] ^BgcoHSfcc^JKSS 1 tflWa S «ff«$iJ 
ffllOX h r- KXn- ^ U 5 v b ( »«J»J^ ) & ware 

[0in ^mcommcomm 1 i. 

MB#c^) PLC 0J&<7)A£iJ7Jm-9— «E0£*C* £ . 

[012] ^mcommmm 1 tflwa s 

[013] #*of4ffl$Mga<7)Ssi57'n . y ^ la-c ft 

4. 

[014] #*WTa^'5A«I[lHEiMBfl0T-ft4 . 

[015] «S««I$IJffl^l«ffit UTflsjftSfLfc 

[016] jiiiiiuko? 5 yra[SH-s:<7)^iL*Sr^ 

10 1 SifiSMWSfi, 10 2 Jpirn^'^A. l o 

3 fPflMagS, 104 fflP^SgP. 105 PLC 
106 «§IJPfl^»ISP. 1 
0 8 109 HBSPISB. 120 

7*-^AUJ*EI», 1 8 0 NCMflHUmt. 2 0 1 
y-—#mMMS. 20 2 if—^—^. 2 04 NC 
BL 2 0 5 ^tli^. 90 1 fSffi^PWWDm^J 
9 02 903 fKBffiS 

ftWHHttRlSf-i-y^^S, 9 04 SHHSttBHbgil 

905 fsfflt^fi$iip^ 5 ^^aaaiwa. 9 

0 7 «3i««W«feff»5exUT. 9 08 MSHS 

sj«fflffB«iai*a. 909 {RmmmmmMmAtntim 
mm^m. 9 1 1 tmmmxvy?, 9 1 2^eue 
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[03] 
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X 3 0.000 
Y 30. O00 



X 1 6 2. 4 2 G 
Y 6 0.0 00 
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[08] 
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[HI 4] 
zfutf=5M.mmm$R ; g e a, gbq 

G n G 6 8 oc _« R ; 

n : ¥TS®#l=l — K 17, 18, 19 

^^"^ -360.000— 360. ooo j^opaSH^ 0.001 m. 

iw«eor;-r*o 



[01 5] 





(a, 0) 
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[010] 



[01 1] 




a. b, c d:iSMteS (-.-eflWhy— tfXI-n — ^'J5vh 
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